Research on Stress and Workpiece Material On-line detection Technology of Precision Machining Platform by 李春梅
学校编码：10384 分类号 密级
学号：19920071151147 UDC
硕 士 学 位 论 文
精密加工平台应力与工件材料在线检测
技术研究
Research on Stress and Workpiece Material On-line
detection Technology of Precision Machining Platform
李春梅
指导教师姓名：郭隐彪 教授
专 业 名 称：机械制造及自动化
论文提交日期：2010 年 04 月





































































































































































































Precision Machining is a process of a combination of various factors, precision
machining platform will exist in heat, deformation, mechanical instability and other
issues inevitably. In order to ensure processing accuracy, reduce scrap rates and
improve the processing efficiency, we should develop high-precision on-line detection
system, it is able to detect strain of the static and dynamic components which is likely
to affect the accuracy of workpiece real-time , and bring feedback through a certain
method. So it can form the process and testing integration to ensure the production
and processing in a qualified and efficient way. The workpiece material also need
real-time detection, we should grasp the situation of the workpiece material, such as
the workpiece material type, defects, material change.
This paper has designed an eight-channel detection system for precision
machining platform . Through the platform stress and workpiece material signal
acquisition, processing ,analysis and transmission , to achieve the goal of on-line
testing of the machine status and machining process .The building of on-line testing
system and the testing software has been completed, the details are listed as follows:
1. Briefly introduced the research background of the subject, domestic and
foreign machine on-line detection technology research as well as the main research
contents of this issue.
2. Studied the principles of the precision machining platform stress and
workpiece materials testing , and studied the extraction and processing of sensor
signals to determine the overall design solution of on-line monitoring system. And
integrated the stress testing and workpiece materials testing of the precision
machining platform into an eight-channel detection system.
3. The software and hardware design are completed. The hardware design of the
system is divided into four modules: signal extraction module, signal processing
module, microprocessor module and power management module. The detailed design
of the four modules has been studied to ensure the stress and workpiece material














selected hardware features of the system, I designed the matching MCU control
procedures, and completed a man-machine interface design.
4. Studied the error sources of the precision machining platform stress and
workpiece material detection system, and studied the methodology of reducing these
errors, finally studied the steps of error results evaluation.
5. Completed the functional testing of the detection system in the laboratory
precision machining platform, including hardware testing, software testing and
system integration testing, to obtain a satisfactory test results.
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